3 Rec'd PCWTC 3 1 AUG 2001 



FORM PTO- 1390 
(REV 10-2000) 



U-S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEYS DOCKET NUMBER 

1214.00026 



us. 



09/ 914662 



INTERNATIONAL APPLICATION NO. 

PCT/DE00/00528 



INTERNATIONAL FILING DATE 

18/02/2000 



PRIORITY DATE CLAIMED 

10/03/1999 



TITLE OF INVENTION METHOD FOR CULTIVATING CANCER CELLS FROM HUMAN 
TISSUE AND DEVICE FOR PRE PARING TTSSUF SAMPLES 



APPLICANT^) FOR DO/EO/US 

Andreas Jordan 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information- 
This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 
This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 
3. [x] This is an express request to promptly begin national examination procedures (35 U.S.C. 371(f)). 

The US has been elected by the expiration of 19 months from the priority date (PCT Article 3 1). 

5. ED A copy of the International Application as filed (35 U.S.C. 371(cX2» 

a. I I is attached hereto (required only if not communicated by the International Bureau). 

b. QD has been communicated by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. 0 An English language translation of the International Application as filed (35 U.S.C. 371(cX2)). 

7. El Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(cX3)) 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. GD have been corromunicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. n have not been made and will not be made. 

8. ED An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(cX3)). 

9. EZ1 An oath or declaration of the inventors) (35 U.S.C. 371(c)(4)). 

10. □ An English language translation of the annexes to the International Preliminary Examination Report under 

PCT Article 36 (35 U.S.C. 371(c)(5)). 



An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 



Items 


n. 


HI 


12. 


□ 


13. 






□ 


14. 


□ 


15. 


□ 


16. 


□ 



Other items or information: 



, CERTIFICATE Of mum W "EXPRESS MAIL" 

&ms m Mailing Label Number EL84117353 2US 

Data trf Deposi t August 31, 2001 
I hereby cartify that this paper or fee ts teuiz deposited 
with the United States Po*tai Service "Express MaM Pojt 
Office to Addressee" service under 37 CFR 1.10 *f» the 
date indicated above and is addressed to the As$j$t»m 
Commissioner of Patents, Washington, C. C. 20231. 

Karen A. Sanderson 
[Typed or Printed Neme of Person MaHiftf Piper of Fee] 

[Signature of per sen maffine paper or fee) 



page 1 of 2 



Trer9TyA6;>T 



Rec'dPCT/PTO 3 1 AUG 2001 



US. AFPUCA 



tNTERNATIONAL APPTJCATJON NO. 

PCT/DE00/Q0528 



$1000.00 



17. [iD The following fees arc submitted: 
BASIC NATIONAL FEE ( 37 CFR 1.492 (*) (1) - (5) ) : 

Neither international preliminary examination fee (37 CFR i .482) 
nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO 
International preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but Internationa] Search Report prepared by the EPO or JPO $860.00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO but 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO $710.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

but all claims did not satisfy provisions of PCT Article 33( \y{4) $690.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCT Article 33(1 >(4) $100,00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



ATTORNEYS DOCKET NUMBER 

1214.00026 



CALCULATIONS fto use only 



860.00 



Surcharge of $130.00 for furnishing the oath or declaration later thanQ 20 Q 30 
months from the earliest claimed priority date (37 CFR 1.492(e)), 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



16 



-20 = 



0 



X $18.00 



0.00 



Independent claims 



-3 = 



X $80.00 



0.00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



+ $270.00 



TOTAL OF ABOVE CALCULATIONS - 



860.00 



| Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above 
are reduced by 1/2. 



SUBTOTAL « 



860.00 



Processing fee of $130.00 for furnishing the English translation later than Cfco □ 30 
months from the earliest claimed priority date (37 CFR 1.492(f)). 



TOTAL NATIONAL FEE = 



$ 860.00 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property 



TOTAL FEES ENCLOSED = 



860.00 



Amount to be 
rffnnrlpri' 



charged: 



ED A check in the amount of S 860.00 



to cover the above fees is enclosed. 



Please charge my Deposit Account No in the amount of $ to cover the above fees. 

A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No. 23-0785 a duplicate copy of this sheet is enclosed. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 



SEND ALL CORRESPONDENCE TO: 

Jeffrey L. Clark 

Wood, Phillips, VanSanten, Clark & Mortimer 
500 West Madison Street, Suite 3800 
Chicago, IL 60661-2511 




(312) 876-1800 29,141 

REGISTRATION NUMBER 



Form PTO- 1 390 (RJEV 10-2000) page 2 of 2 



09/914662 
"18 Rec'd PQT/FTO 3 1 AUG 20fll 

1214.00016 
PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: ) 

) 

ANDREAS JORDAN ) METHOD FOR CULTIVATING 

) CANCER CELLS FROM HUMAN 

Corres. to PCT/DEOO/00528 ) TISSUE AND DEVICE FOR 

) PREPARING TISSUE SAMPLES 

Serial No. (unassigned) ) 

) 

Filed (herewith) ) 



PRELIMINARY AMENDMENT 



Box PCT 

Commissioner for Patents 
Washington, D.C. 20231 



Sir: 

Applicant wishes to amend his above-identified application as 

follows: 



IN THE CLAIMS: 

Please amend claims 4, 5, 8 and 1 1 -1 4 so that the claims now 
read as follows: 



CERTIFICATE OF MAILING BY "EXPRESS MAIL" 

"Express Mail" mailing label number EL841 1 73532US 

Date of Deposit August 31 , 2001 



I hereby certify that this paper or fee is being deposited with the United 
States Postal Service "Express Mail Post Office to Addressee" service 
under 37 CFR 1 .10 on the date indicated above and is addressed to the 
Commissioner for Patents, Washington, D.C. 20231 . 

Karen A. Sanderson 



{Typed or printed name ofperson mailing^ paper or fee} 



)r printed name of pe 
ii^nature of person it 




{Signature of person mailing paper or fee) 



1214.00016 
PATENT 

1 . A method of cultivating cancer cells from human tissue for molecular- 
biological mass screenings wherein a tissue sample (6) is locally separated 
into disk segments by sequential and parallel mechanical splitting based on 
its heterogeneous structure of tumor cells, normal cells, and contaminants, 
and wherein said separated tissue sample segments are further split into 
tissue fragments, and wherein said small, separated tissue fragments and 
fluids of the locally separated tissue sample segments (6a) are selectively 
cultivated in a specific medium and under predefined cultivation conditions 
and under suppression of the disturbing influence or normal cells and con- 
taminants. 

2. The method according to claim 1 wherein said tissue sample is ob- 
tained from fine needle, aspiration, and intraoperative biopsies or a resec- 
tion sample and temporarily placed in a medium together with adhering 
erythrocytes from the collection site of the sample in the respective patient 
until the tissue sample fragments are produced. 

3. The method according to claim 2, wherein the culture medium for 
storage of the freshly taken sample and the medium to be used for cultivat- 
ing the tumor cells are identical. 
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4. (Amended) The method according to claim 2 wherein the tissue 
sample (6) is kept in the culture medium for a minimum of 2 hours but no 
longer than 24 hours at a temperature in the range from 4°C to 12°C to 
get adapted to said medium. 

5. (Amended) The method according to claim 1 wherein the tissue 
fragments and fluids obtained from the locally separated tissue sample 
segments (6a) are cultivated separately in cell culture bottles filled with said 
medium and coated with a biomatrix substrate in an 0.01 % to 3% oxygen 
atmosphere, an 0.1% to 5% carbon dioxide atmosphere, at a humidity of 
100% and temperatures in the range from 30°C to 36.5 °C. 

6. The method according to claim 5 wherein the medium in the culture 
bottle is replaced by a fresh medium of the same composition some time 
after initial establishment of the cell culture and completed adhesion. 

7. The method according to claim 6 wherein the medium is replaced 
depending on the presence of contaminants such as bacteria and fungi, 
containing either the same or a reduced portion of antibiotics. 

8. (Amended) Cell culture medium for carrying through the method 
according to claim 1 wherein the culture medium is composed of inorganic 
salts, specifically 
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Ca(N0 3 ) 2 
CaCI 2 • 2H 2 0 
KCI 

MgS0 4 • 7H 2 0 
NaCI 
NaHC0 3 
Na 2 HP0 4 

amino acids, specifically 

L-arginine • 4 HCI 

L-asparagine (free base) 

L-aspartic acid 

L-cystine 

L-glutamic acid 

L-glutamine 

Glycine 

L-histidine (free base) 

L-hydroxyproline 

L-isoleucine 

L-leucine 

L-lysine • HCI 

L-methionine 
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10-100 mg/L 
80-150 mg/L 
200-1000 mg/L 
200-700 mg/L 
3000-1 OOOOmg/L 
1500-4000 mg/L 
100-1000 mg/L; 



10-500 mg/L 

10-500 mg/L 

1 0-500 mg/L 

10-500 mg/L 

10-500 mg/L 

10-500 mg/L 

10-500 mg/L 

1 0-500 mg/L 

10-500 mg/L 

10-500 mg/L 

1 0-500 mg/L 

1 0-500 mg/L 

1 0-500 mg/L 



L-phenylalanine 

L-proline 

L-serine 

L-threonine 

L-tryptophane 

L-tyrosine 

L-valine 

L-alanine 

vitamins, specifically 
Biotin 

D-Ca-pantothenate 
Choline chloride 
Folic acid 
i-lnositol 
Niacin amide 
Pyridoxine • HCI 
Riboflavin 
Thiamine • HCI 
Paraminobenzoic acid 
Vitamin B 12 
Niacin 
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10-500 mg/L 
1 0-500 mg/L 
10-500 mg/L 
1 0-500 mg/L 
5-400 mg/L 
10-500 mg/L 
10-500 mg/L 
1 0-300 mg/L 



0,01-10 mg/L 

0,01-10 mg/L 

0,1-50 mg/L 

0,01-10 mg/L 

0,1-100 mg/L 

0,01-10 mg/L 

0,01-10 mg/L 

0,1-100 ng/L 

0,1-50 mg/L 

1-1000 ng/L 

1-1000 (ag/L 

1-100 jag/L 
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Ascorbic acid 
Folinic acid 
Liponic acid 
Vitamin A (acetate) 
Pyridoxine • HCI 
Niacinamide 

a-Tocopherol phosphate 
and 

D-glucose 
Phenol red 

Glutathione (reduced) 
Sodium pyruvate 
Epidermal growth factor (EGF) 
(Epidermal Growth Factor, EGF) 
recombining 1-3000 ng/L 

Fetal bovine serum (FBS) 

Bovine insulin (lyophilisate) 0.1-50 mg/L 
and antibiotics. 



1-5000 |ag/L 

1-100 iig/L 

1-100 |ig/L 

10-1000 ixg/L 

1-100 jag/L 

1-100 |ag/L 

0-1000 (ag/L 



1 00-5000 mg/L 

0,1-1000 mg/L 

0,01-10 mg/L 

0,1-50 nM 
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9. An apparatus for performing the method according to claim 1 to 
produce a locally separated preparation of a tissue sample, characterized in 
that it comprises a cutting apparatus for sequential and parallel splitting of 
the tissue sample (6) into individual tissue segments (6a) and the tissue 
fluid resulting from the respective cut edge, said cutting apparatus 
consisting of a collecting pan (1) divided into chambers and sub-chambers 
(1a1 through 1a10, 1b1 through 1b5, 1c1 through 1c3, 1d, and 1e1 
through 1e10), a cutting plate (2) detachably mounted on top of said 
collecting pan (1) and having cutting grooves (4) that are partly open 
towards the collecting pan, a cutting blade frame (3) for cutting knives 
(10), the arrangement of said cutting knives (10) in the cutting blade frame 
(3) matching that of the cutting grooves (4) in the cutting plate (2), and 
that each cutting groove (4) is assigned to a single sub-chamber located 
beneath it; as well as a grinding unit for the further preparation of the 
locally separated tissue sample segments (6a) comprising a fluid-collecting 
pan (13) that is divided into chambers (13a through 13e), a detachably 
mounted preparation plate (1 5) with recesses (1 6) on top of it, and rotatory 
plungers (18) with plunger knives (19), said recesses (16) comprising holes 
(17) and being located above a chamber (13a through 13e) while said 
rotatory plungers (18) are associated with said recesses (16). 
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1 0. The apparatus according to claim 9, characterized in that said cutting 
plate (2) comprises a roughened support surface (5) in its center that runs 
in vertical direction to said cutting grooves (4) and keeps the tissue sample 
(6) in a stable position. 

1 1 . (Amended) The apparatus according to claim 9, characterized in that 
said cutting grooves (4) that run under said support surface (5) are open 
towards the sub-chambers located underneath so that the tissue fluid 
resulting from cutting or tissue pieces are collected separately in the re- 
spective sub-chamber. 

1 2. (Amended) The apparatus according to claim 9, characterized in that 
the width of the cutting grooves (4) is greater than the thickness of the 
cutting knives (10). 

1 3. (Amended) The apparatus according to claim 9, characterized in that 
said cutting knives (10) are mounted to a cover plate of the cutting blade 
frame (3). 

1 4. (Amended) The apparatus according to claim 9, characterized in that 
said cutting knives (10) are designed as cutting wires that stretch inside the 
cutting blade frame (3). 
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15. The apparatus according to claim 9, characterized in that said cutting 
plate (2) and preparation plate (15) are each kept in guide rails (7 or 14, 
respectively) on said collecting pan (1) or fluid-collecting pan (13), said 
guide rails (7) for the cutting plate (2) having recesses (8) in alignment with 
said cutting grooves (4). 

16. The apparatus according to claim 9, characterized in that said rota- 
tory plungers (18) are mounted in holes of a plunger base plate (20) and 
can be rotated and moved up and down. 

REMARKS 

By this Preliminary Amendment, multiple dependencies have 
been removed from the claims to place the application in proper U.S. form. 
The amendments as shown are from the form of the claims as amended 
during the international stage, namely, from claims 1,2,3 and 8 as amend- 
ed during international prosecution and from claims 4-7 and 9-16 as origi- 
nally filed. 

Accordingly, the claims now presented for prosecution are set 

forth above. 
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Applicant believes the application is now in condition for allow- 



ance. Early notification to that effect is respectfully requested. 



August 31, 2001 

500 West Madison Street 
Suite 3800 

Chicago, IL 60661-2511 
(312) 876-1800 



Respectfully submitted. 



WOOD, PHILLIPS, VAN SANTEN, 
CLARK & MORTIMER 
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Marked Up Version of Claims 

1 . A method of cultivating cancer cells from human tissue for molecular- 
biological mass screenings wherein a tissue sample (6) is locally separated 
into disk segments by sequential and parallel mechanical splitting based on 
its heterogeneous structure of tumor cells, normal cells, and contaminants, 
and wherein said separated tissue sample segments are further split into 
tissue fragments, and wherein said small, separated tissue fragments and 
fluids of the locally separated tissue sample segments (6a) are selectively 
cultivated in a specific medium and under predefined cultivation conditions 
and under suppression of the disturbing influence or normal cells and con- 
taminants. 

2. The method according to claim 1 wherein said tissue sample is ob- 
tained from fine needle, aspiration, and intraoperative biopsies or a resec- 
tion sample and temporarily placed in a medium together with adhering 
erythrocytes from the collection site of the sample in the respective patient 
until the tissue sample fragments are produced. 

3. The method according to claim 2, wherein the culture medium for 
storage of the freshly taken sample and the medium to be used for cultivat- 
ing the tumor cells are identical. 
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4. (Amended) The method according to [claims 2 and 3] claim 2 where- 
in the tissue sample (6) is kept in the culture medium for a minimum of 2 
hours but no longer than 24 hours at a temperature in the range from 4°C 
to 1 2°C to get adapted to said medium. 

5. (Amended) The method according to [claims 1 through 4] claim 1 
wherein the tissue fragments and fluids obtained from the locally separated 
tissue sample segments (6a) are cultivated separately in cell culture bottles 
filled with said medium and coated with a biomatrix substrate in an 0.01 % 
to 3% oxygen atmosphere, an 0.1 % to 5% carbon dioxide atmosphere, at 
a humidity of 100% and temperatures in the range from 30°C to 36.5 °C. 

6. The method according to claim 5 wherein the medium in the culture 
bottle is replaced by a fresh medium of the same composition some time 
after initial establishment of the cell culture and completed adhesion. 

7. The method according to claim 6 wherein the medium is replaced 
depending on the presence of contaminants such as bacteria and fungi, 
containing either the same or a reduced portion of antibiotics. 

8. (Amended) Cell culture medium for carrying through the method 
according to [claims 1 through 7] claim 1 wherein the culture medium is 
composed of inorganic salts, specifically 



12 



Ca(N0 3 ) 2 
CaCI 2 • 2H 2 0 
KCI 

MgS0 4 • 7H 2 0 
Nad 
NaHC0 3 
Na 2 HP0 4 

amino acids, specifically 

L-arginine • 4 HCI 

L-asparagine (free base) 

L-aspartic acid 

L-cystine 

L-glutamic acid 

L-glutamine 

Glycine 

L-histidine (free base) 

L-hydroxyproline 

L-isoleucine 

L-leucine 

L-lysine • HCI 

L-methionine 



10-100 mg/L 
80-150 mg/L 
200-1000 mg/L 
200-700 mg/L 
3000-1 OOOOmg/L 
1500-4000 mg/L 
100-1000 mg/L; 



10-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 


1 0-500 


mg/L 


1 0-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 


10-500 


mg/L 
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L-phenylalanine 

L-proline 

L-serine 

L-threonine 

L-tryptophane 

L-tyrosine 

L-valine 

L-alanine 

vitamins, specifically 
Biotin 

D-Ca-pantothenate 
Choline chloride 
Folic acid 
i-lnositol 
Niacin amide 
Pyridoxine • HCI 
Riboflavin 
Thiamine • HCI 
Paraminobenzoic acid 
Vitamin B 12 
Niacin 
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10-500 mg/L 
10-500 mg/L 
1 0-500 mg/L 
10-500 mg/L 
5-400 mg/L 
10-500 mg/L 
10-500 mg/L 
10-300 mg/L 



0,01-10 mg/L 

0,01-10 mg/L 

0,1-50 mg/L 

0,01-10 mg/L 

0,1-100 mg/L 

0,01-10 mg/L 

0,01-10 mg/L 

0,1-100 ng/L 

0,1-50 mg/L 

1-1000 jig/L 

1-1000 ng/L 

1-100 ng/L 
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Ascorbic acid 


1 -5000 


ua/L 


Folinic acid 


1-100 


ua/L 


Liponic acid 


1-100 


ucj/L 


Vitamin A (acetate) 


10-1000 


|xg/L 


Pyridoxine • HCI 


1-100 




Niacinamide 


1-100 


jig/L 


a-Tocophero! phosphate 


0-1000 


ng/L 


and 






D-nh ipnQP 


I UU-oUUU 


HAM /I 

mg/L 


Phenol rprl 


U, \ - 1 UUU 


mg/L 


VJIU Let LI IIUi lc \r6QLIC6Q| 


U,U1 -1 U 


mg/L 


ouuiuii i pyruvate 


U,l -oU 


nM 


cpiuerrnai growin Tactor (tor) 






(Epidermal Growth Factor, EGF) 






recombining 


1-3000 


ng/L 


Fetal bovine serum (FBS) 






Bovine insulin (lyophilisate) 


0.1-50 


mg/L 



and antibiotics. 
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9. An apparatus for performing the method according to claim 1 to 
produce a locally separated preparation of a tissue sample, characterized in 
that it comprises a cutting apparatus for sequential and parallel splitting of 
the tissue sample (6) into individual tissue segments (6a) and the tissue 
fluid resulting from the respective cut edge, said cutting apparatus 
consisting of a collecting pan (1) divided into chambers and sub-chambers 
(1a1 through 1a10, 1b1 through 1b5, 1c1 through 1c3, 1d, and 1e1 
through 1e10), a cutting plate (2) detachably mounted on top of said 
collecting pan (1) and having cutting grooves (4) that are partly open 
towards the collecting pan, a cutting blade frame (3) for cutting knives 
(10), the arrangement of said cutting knives (10) in the cutting blade frame 
(3) matching that of the cutting grooves (4) in the cutting plate (2), and 
that each cutting groove (4) is assigned to a single sub-chamber located 
beneath it; as well as a grinding unit for the further preparation of the 
locally separated tissue sample segments (6a) comprising a fluid-collecting 
pan (13) that is divided into chambers (13a through 13e), a detachably 
mounted preparation plate (1 5) with recesses (1 6) on top of it, and rotatory 
plungers (18) with plunger knives (19), said recesses (16) comprising holes 
(17) and being located above a chamber (13a through 1 3e) while said 
rotatory plungers (18) are associated with said recesses (16). 
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1 0. The apparatus according to claim 9, characterized in that said cutting 
plate (2) comprises a roughened support surface (5) in its center that runs 
in vertical direction to said cutting grooves (4) and keeps the tissue sample 
(6) in a stable position. 

11, (Amended) The apparatus according to [claims 9 and 10] claim 9 . 
characterized in that said cutting grooves (4) that run under said support 
surface (5) are open towards the sub-chambers located underneath so that 
the tissue fluid resulting from cutting or tissue pieces are collected sepa- 
rately in the respective sub-chamber. 

1 2. (Amended) The apparatus according to [any one of claims 9 through 
1 1] claim 9 , characterized in that the width of the cutting grooves (4) is 
greater than the thickness of the cutting knives (10). 

1 3. (Amended) The apparatus according to [any one of claims 9 through 
12] claim 9 , characterized in that said cutting knives (10) are mounted to 
a cover plate of the cutting blade frame (3). 

14. (Amended) The apparatus according to [any one of claims 9 through 
12] claim 9 , characterized in that said cutting knives (10) are designed as 
cutting wires that stretch inside the cutting blade frame (3). 



17 



1214.00016 
PATENT 

1 5. The apparatus according to claim 9, characterized in that said cutting 
plate (2) and preparation plate (15) are each kept in guide rails (7 or 14, 
respectively) on said collecting pan (1) or fluid-collecting pan (13), said 
guide rails (7) for the cutting plate (2) having recesses (8) in alignment with 
said cutting grooves (4). 

16. The apparatus according to claim 9, characterized in that said rota- 
tory plungers (18) are mounted in holes of a plunger base plate (20) and 
can be rotated and moved up and down. 
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ipylA Description 

A_mettp^^ human tissue 

and a n apparatus f or preparing tissue samples 



This invention relates to a method for cultivating cancer 
cells from human tissue for scientific, most preferably 
10 molecular-biological and cytobiological mass screenings, 
as well as a cell culture medium for performing this 
method and an apparatus for preparing the tissue samples. 

15 Cultivation of primary cell material obtained from fine 
needle and punch biopsies is of vital importance for 
molecular biological screenings, particularly when 
performed with a predictive intention. However, the 
" successful growth" rate of cells isolated from human 

20 tissue is very low with the known methods. And for some 
types of tumors, cell cultivation has failed altogether. 
One reason for this problem is the fact that the normal 
cells surrounding the tumor tissue and/or connective 
tissue cells that infiltrate the tumor tissue are the 

25 first to grow and thus may grow over the tumor cells to 

be isolated for the experiments and prevent their growth. 
In addition, successful cultivation of cancer cells is 
prevented by manifold contaminants, in particular, with 
bacteria or fungi . 

30 

Media that have been used for cultivating tumor cells 
such as RPMI 1640, Basal Medium Eagle, ISCOVE's, Medium 
199, Leibovitz L-15, etc. are incapable of appropriately 
35 enhancing cancer cell growth while preventing the growth 
of normal cells and bacterial contaminants. The common 



CHARITEE 



TRANSLATION OF INTERNATIONAL APPLICATION AS FILED 



2 

uncontrolled application of antibiotics counteracts these 
adverse influences but also limits the growth of the 
tumor cells. 



According to the known methods of cultivating cancer 
cells, the tissue samples obtained by fine needle or 
punch biopsies are prepared using mechanical and 
enzymatic tissue disintegration in which the 
10 heterogeneous and multi-layered contents of the punching 
cylinder is finely ground into a pulpy mass and converted 
into individual cells using enzymes. But this fine 
grinding destroys the heterogeneous structure of the 
tissue sample taken, and tumor cells are intensely 
f1 15 intermixed with normal cells and contaminants. On the one 
€i hand, fine grinding impairs the viability of the tumor 

ft cells. On the other hand, destruction of the 

4: heterogeneity of the tissue sample mixes the sample 

material pulp with normal cells and contaminants, and 
py 20 growth of the tumor cells is reduced or even prevented 
^ for the reasons mentioned above. This type of mechanical 

ilI and enzymatic disaggregation of the entire material does 

not allow any statements on the structure of the tumor. 

jij 25 

According to known methods of multiplying and purifying 
the tumor material obtained from a sample tissue, cells 
are multiplied by transplanting the tumor material onto a 
nude mouse (xenotransplantate ) . This method may result in 

30 successful growth rates of 50% or sometimes even more for 
the transplanted tumor tissue, but, depending on the 
tumor type and properties, it takes several weeks or even 
months before in-vivo cell proliferation begins. The 
tremendous effort involved and the long time required for 

35 growth have prevented routine tests with patient-specific 
primary cells from becoming standard clinical practice 
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for progress checks and predictive purposes. As the 
cultivation of tissue taken from a patient is tedious and 
may fail, test results, if any, become available much too 
late for a timely change of therapy based on a routine 
5 testing procedure. Disadvantages in addition to the long 
time the tests take are the required animal experiments 
and high expenses. 

10 It is therefore the problem of this invention to provide 
a method for cultivating cancer cells from human tissue 
samples that does not depend on laboratory animals, 
ensures proliferation of tumor cells from a tissue sample 
in a comparatively short period of a few days and 
PI 15 facilitates reproducible statements on the structure and 
yQ malignity of a tumor and on changes in growth or 

f; structure or therapeutic effects. Another problem of this 

: |! invention is to provide an apparatus based on such method 

^ for reproducible preparation of tissue samples and a 

j[jfl 

f|j 20 suitable medium for in-vitro proliferation of cancer 
* cells. 



This problem is solved according to the invention by a 
25 method for cultivating cancer cells that has the 
characteristics specified in claim 1. 

The general concept of the invention is to split the 
30 tissue sample in a sequential and parallel cutting 

process into multiple individual tissue segments, thereby 
locally separating the heterogeneous nature of the tissue 
sample, i.e. its composition of contaminants, normal 
cells, and tumor cells. Each tissue segment is then 
35 ground separately, and the small separated tissue 

fragments and fluids formed in this way, as well as the 
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tissue fluid obtained separately during sequential and 
parallel splitting of the tissue sample, are cultivated 
in a specific medium under selected cultivation 
conditions. This local separation of the tissue sample 
eliminates or reduces any influences of normal cells 
contained in it which, in the conventional mechanical and 
enzymatic preparation of the tissue sample, may overgrow 
the tumor cells. The amount of contaminants such as fungi 
or bacteria is considerably reduced, and antibiotics that 
are known to interfere with tumor cell proliferation can 
be used in a more sparing and concerted way without 
having an adverse effect on cancer cell cultivation. 

The proposed method is advantageously supplemented for 
the further perfection of the invention by a medium 
suitable for very small amounts of tissue composed as 
described in claim 8 and by cultivation conditions such 
as oxygen and carbon atmospheres, humidity and 
temperatures as specified in claim 5. Thus an overall set 
of conditions is created that enhances growth of the 
cancer cells and considerably reduces or even eliminates 
growth of normal cells and contaminants. 

Other advantageous characteristics of this method are 
disclosed in the subordinate claims. For example, it was 
found that the tumor cells grow particularly fast in the 
presence of erythrocytes that come directly from where 
the tissue sample was collected from the patient and thus 
have a higher "successful growth" rate than cells that 
are allowed to grow in a pure medium. Moreover, it has 
proven beneficial to store the tissue sample for a 
minimum of 2 hours but no longer than 2 4 hours in a 
medium at a temperature in the range from 4°C to 12 °C to 
adapt it to the culture medium in which the cancer cells 
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are to be proliferated later on. Under the process 
conditions mentioned above, tumor cells from the prepared 
tissue fragments were observed to adhere to a biomatrix 
in the cultivation bottle as early as after 1 to 12 hours 
if a culture temperature similar to that of the tissue 
collection site is set. 

Using the method of the invention which is described in 
greater detail with reference to an embodiment below, 
tumor cells can be grown in vitro in a relatively short 
period of time, and the cultivation of cells obtained 
from human tissue has a "successful growth" rate of 100%. 
Compared to cell proliferation achieved in the nude mouse 
(xenotransplantate) that showed successful growth rates 
of around 50%, the method of the invention does not only 
prevent animal experiments and save costs but also 
dramatically reduces the time required for reproducing 
the cell material from a period of several weeks or even 
months for in vivo tumor growth down to typically 1 to 10 
days . 

Thus for the first time it becomes possible to carry out 
fast and cost-efficient routine examinations to check the 
progress of cancerous diseases and for predictive 
purposes (radiosensitivity tests or testing sensitivity 
to chemotherapy or hyperthermia treatment) or for early 
detection of resistance to identifying new anticancer 
agents, to complement cytological or histopathological 
findings, and for fundamental research in a simple and 
reproducible way. 

According to yet another characteristic of the invention, 
an apparatus for preparing the tissue sample of the 
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invention as specified in claim 9 is provided as a 
decisive prerequisite for successful cell proliferation. 
This apparatus consists of a cutting unit for sequential 
and parallel splitting of the tissue sample and a 
5 grinding unit for the further preparation of the tissue 
segments produced by the cutting component. The cutting 
processes performed in these units keep the respective 
tissue pieces and fluids coming from various parts of the 
heterogeneous tissue sample separated in the apparatus so 
10 that these can be selectively used for cell 
proliferation. 



The cutting unit basically comprises a collecting pan 
15 divided into chambers with a cutting plate mounted 

flexibly on its top, and a cutting blade frame. Cutting 
grooves provided in the cutting plate at a defined 
spacing are open towards the collecting pan and each 
located on top of a chamber. The cutting blade frame 
20 includes cutting knives or wires at a spacing that 

corresponds to the spacing between the cutting grooves. 
When the tissue sample that lies on the cutting plate is 
cut in the area of a cutting groove, the tissue segments 
are smoothly separated while residual pieces and fluids 
25 are collected in the chamber below the cutting groove. 



A grinding unit is provided for further preparation of 
the tissue segments that consists of a fluid-collecting 

30 pan divided into chambers, a preparation plate with 
cavities to hold tissue segments that is detachably 
mounted on top of said pan, and rotatory plungers that 
are individually mounted or mounted to a base plate on 
which they can be rotated and moved in longitudinal 

35 direction, said rotatory plungers comprising knives at 

their front sides. This unit is used to produce the small 
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tissue fragments that are finally used for cell 
cultivation. The tissue fluid that results from cutting 
can also be used for cell cultivation; it runs through 
holes in the cavities into the chamber of the fluid- 
collecting pan located under the respective cavity. 

Other characteristics and advantageous improvements of 
the apparatus according to the invention are disclosed in 
the remaining subordinate claims. 

An embodiment of the invention is described below; 
reference will be made, in particular, to the enclosed 
table on in-vitro cell proliferation that shows the 
composition of the medium used, and to the enclosed 
figure as regards the preparation of the tissue samples. 
The figures show the following: 

Fig. 1 

is an exploded perspective view of a cutting unit for 
sequential and parallel preparation according to the 
invention of a tissue sample; 

Fig. 2 

is an exploded perspective view of a unit for further 
preparation of the tissue segments for in-vitro cell 
cultivation produced in the unit shown in Fig. 1; 

Fig. 3 

is a cross-sectional view of a collecting pan along line 
B-B in Fig. 1; 
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Fig. 4 

is a vertical section through a cutting plate to expose a 
cutting groove along line A-A in Fig. 1; and 

Fig. 5 

is a cross-sectional view of the apparatus shown in Fig. 
2 in fully assembled condition. 

The tissue sample obtained from a patient as a fine 
needle or punch biopsy is available in the form of a 
punch cylinder but may also be a small tissue fragment or 
tissue piece of different shape and size obtained using 
another procedure. The tissue sample with erythrocytes 
from the collection site of the sample in the patient 
adhering to it is stored in a culture medium for being 
taken to the examination site for a minimum of 2 hours 
and a maximum of 24 hours at temperatures in the range 
from 2°C to 12°C. Mechanical strain on the tissue piece 
should be avoided in this period. The tissue sample can 
be adapted to the culture medium that is later to be used 
for cultivation, for which the temperatures specified are 
most favorable . 

The tissue sample is prepared for cell cultivation using 
the units shown in the figures. 

The apparatus for sequential and parallel splitting of 
the tissue sample into segments of a specified length and 
for separating these segments from each other or from 
their ingredients comprises a collecting pan 1, a cutting 
plate 2 mounted to the collecting pan 1, and a cutting 
blade frame 3. The cutting plate 2 is divided into five 
sections of equal size. Each section contains cutting 
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grooves 4 at a different spacing, and the central part of 
all cutting grooves is open towards the collecting pan 1. 
The spacing between the cutting grooves 4 in the five 
sections is 1 mm, 2 ram, 3 mm, 5 mm, and 1 mm. The center 
section of the cutting plate comprises in its 
longitudinal direction a roughened support area 5 to fix 
the tissue sample 6 that is put on it during the cutting 
process- This is the area in which the cutting grooves 4 
are open at their bottom sides. The cutting plate 2 can 
be moved along two guide rails 7 attached to the side 
walls of the collecting pan 1. The cutting grooves 4 in 
the cutting plate 2 are continued by the recesses 8 in 
the guide rails. 

The collecting pan 1 is divided by partition walls 12 
into five chambers la to le that correspond to the groove 
sections provided in the cutting plate 2, and more 
partition walls in the chambers la, lb, lc, and le ensure 
that sub-chambers lal through la9, Ibl through lb4, lcl 
through lc3, and lei through le9 are assigned to the 
cutting grooves. These sub-chambers are marked for exact 
allocation of each tissue sample segment 6a or tissue 
sample residue or fluid. 

The cutting blade frame 3 consists of a lid or holding 
frame with cutting blades 10 mounted to its top panel. 
Cutting wires may stretch from one side of the frame to 
the other as an alternative to the cutting blades 10. The 
cutting blades 10 are placed at the same spacing as the 
cutting grooves 4 in the cutting plate. The cutting blade 
frame 3 is configured, or the cutting blades are 
arranged, so that the cutting elements can be moved back 
and forth via or in the cutting grooves 4 and the 
recesses 8. The cutting blade frame 3 may be hinged to a 
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side wall of the collecting pan in such a way that it can 
still be moved in transverse direction to the tissue 
sample when positioned on the cutting plate 2 to provide 
smooth cutting edges for the sample segments. 



The tissue sample 6 is placed on the roughened support 
surface 5 of the cutting plate 2 depending on the length 
of the tissue sample and the required spacing of the 

10 cuts. The preparation is cut at the cutting grooves 4 by 
moving the cutting blade frame 3 back and forth after 
putting (flapping) it onto tissue sample. Any fluid 
resulting from the cutting process runs from the support 
surface 5 of the cutting plate 2 via the holes 4a 

15 provided in the cutting grooves 4 into the sub-chamber 
that lies beneath. The fluid collected may be used for 
cell cultivation as well as the sample segments that 
either remain on the cutting plate 2 or drop through the 
hole 4a in the cutting groove 4 into the sub-chamber 

20 located underneath. 



The apparatus described as shown in Figs. 1, 3, and 4 is 
capable of making precise, even, smooth and reproducible 

25 cuts to the specified dimensions without damaging the 

sample material. Thus cells are cultivated from a locally 
segmented tissue sample whose heterogeneity matches the 
tissue sample taken from the patient. This reduces or 
eliminates the interference of normal cells and 

30 contaminants with the growth of the tumor cells 

(selection) . In addition, the locally separated fluid 
from cutting the tissue sample contains important stem 
cells and may be used for cell cultivation. As a result 
of in-vitro cell proliferation following the further 

35 preparation of the tissue sample as described below, 
statements can be made on the structure of the 
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heterogeneous tissue sample, the arrangement of the tumor 
core, or on malignity. Finally the type of local 
separation of the sample can be reproduced, which allows 
reliable statements on the progress of the disease or the 
5 effect of therapeutic measures. 

In one embodiment of the cutting unit described above, 
the tissue sample can be cut using a separate cutter die 
10 (not shown) to which knives or cutting wires are mounted 
in a spacing that matches that of the cutting grooves 4. 

Figs. 2 and 5 shows an apparatus for further preparation 
O 15 of the locally separated sample segments 6a or residual 

pieces. This unit comprises a fluid-collecting pan 13 
H that is divided into multiple chambers 13a to 13e using 

;J vertical partition walls 11. A preparation plate 15 with 

fjl spaced recesses 16 molded into it is held by two guide 

^ 20 rails 14 that are mounted to the upper edge of the fluid- 
q collecting pan 13. These recesses 16 comprise small holes 

f*' 17 at their bottoms. When the preparation plate 15 is 

completely slid into the guide rails 14, each of said 
Q recesses 16 is positioned above a chamber 13a to 13e. The 

ry 25 separated sample segments 6a of the tissue sample 6 are 
put into the recesses 16 and further ground using a 
plunger knife 19 that is attached to a rotatory plunger 
18. The front side of a rotatory plunger is preferably 
equipped with two or more plunger knives 19. The sample 
30 segments 6a are ground by applying a slight pressure and 
by turning the rotatory plunger 18 back and forth. 

As Fig. 2 shows, multiple rotatory plungers 18 may be 
35 mounted to a base plate 20 on which they can be rotated, 
elevated, and lowered. The spacing between the rotatory 
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plungers 18 matches the spacing between the recesses 16 
in the preparation plate 15. 

After the sample segments 6a have been split up more, its 
parts (tissue fragments) and the tissue fluid that 
results from cutting and runs through the holes 17 in the 
recesses 16 into chambers 13a to 13e are available for 
cell cultivation. 

The apparatuses shown in Figs. 1 through 5 for locally 
separated, sequential and parallel cutting and further 
preparation of a tissue sample are made of a material 
that is heat-resistant up to 121°C and suited for 
autoclaving, preferably teflon, metal, or plastic. The 
cutting blades are preferably made of glass. 

Each fragment and the respective tissue fluid of the 
locally separated sample segments 6a are now filled 
separately into cell culture bottles that contain the 
same medium in which the sample tissue 6 taken from the 
patient was stored. The remaining medium in which the 
tissue sample was stored after sample-taking is also 
filled into a culture bottle. Each cell culture bottle is 
coated with a biomatrix, in this example made of collagen 
and polylysine. The composition of the medium used for 
in-vitro cell cultivation is listed in the table below: 

Inorganic salts 

Ca(N0 3 ) 2 50 m g/ L 



MgS0 4 • 7 H 2 0 



CaCl 2 * 2 H 2 0 



NaCl 



Kcl 



132 mg/L 
400 mg/L 
150 mg/L 
6400 mg/L 
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NaHC0 3 2100 mg/L 

Na 2 HP0 4 400 mg/L 



5 Amino acids 

L-arginine • 4 HC1 110 mg/L 

L-asparagine (free base) 38 mg/L 

L-aspartic acid 23 mg/L 

L-cystine 31 mg/L 

10 L-glutamic acid 25 mg/L 

L-glutamine 296 mg/L 

Glycine 13 mg/L 

L-histidine (free base) 12 mg/L 

L-hydroxyproline 10 mg/L 

15 L-isoleucine 38 mg/L 

L-leucine 38 mg/L 

L-lysine • HC1 35 mg/L 

L-methionine 12 mg/L 

L-phenylalanine 16 mg/L 

20 L-proline 22 mg/L 

L-serine 26 mg/L 

L-threonine 22 mg/L 

L-tryptophane 5 mg/L 

L-tyrosine 19 mg/L 

25 L-valine 22 mg/L 

L-alanine 10 mg/L 

Vitamins 

Biotin 0.6 mg/L 

30 D-Ca-pantothenate 0.7 mg/L 
Choline chloride 3.5 mg/L 

Folic acid 1.0 mg/L 

i-Inositol 35.9 mg/L 

Niacin amide 1-0 mg/L 

35 Pyridoxine • HC1 1.0 mg/L 

Riboflavin 20 (ig/L 
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Thiamine • HC1 1.0 mg/L 

Paraminobenzoic acid 500 (ig/L 

Vitamin B 12 5 |ng/L 

Niacin 25 (xg/L 

Ascorbic acid 50 |ug/L 

Folinic acid 6 jmg/L 

Liponic acid 21 jag/L 

Vitamin A (acetate) 100 (ig/L 

Pyridoxine • HC1 25 (Lig/L 

Niacinamide 25 \iq/L 

a-Tocopherol phosphate 10 f-ig/L 



Other components 

D-glucose 1750 mg/L 

Phenol red 7 mg/L 

Glutathione (reduced) 0.5 mg/L 

Sodium pyruvate 1 mM 

Epidermal growth factor (EGF) 
(Epidermal Growth Factor, EGF- 
recombining 250 ng/L 

Fetal bovine serum (FBS) 12,5 % 
Bovine insulin (lyophilisate) 8 mg/L (26 U/mg) 

State-of-the-art antibiotics. 



The cell culture bottles with their biomatrix substrate, 
containing the medium of the invention and the small 
tissue fragments or tissue fluid prepared as described 
above , are put into an incubator and stored therein at a 
temperature in the range from 30°C to 36.5°C, an 0.01% to 
3% oxygen atmosphere, an 0,1% to 5% carbon dioxide 
atmosphere, and a humidity of 100%. The exact temperature 
depends on the temperature that was measured when the 
tissue sample was taken. 
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The tumor cells adhere to the biomatrix substrate in the 
cell culture bottle as early as after 1 to 12 hours. The 
medium in the bottles is replaced by a fresh medium of 
the same composition about 24 hours after the initial 
establishment of the culture and after cell adhesion has 
started. Depending on whether contaminants are present or 
not, other media changes will have to be performed in the 
first week. When the tumor cells are established after a 
period of rest and start proliferating, they are kept in 
a medium that is free of antibiotics. Then mass 
proliferation is initiated. 

The probability of contamination and mass proliferation 
of contaminants in the culture bottles is very low due to 
the early splitting up of the tissue sample into separate 
tissue segments or even smaller tissue fragments after 2 
to 24 hours as described above. The few bottles that are 
found to have a high level of contamination are rejected. 
Magnetic separation may be performed if, as a result of 
handling errors, normal cells should proliferate strongly 
and overgrow the tumor cells; under the conditions 
specified above, selective growth of the malignant cells 
should be guaranteed. 
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We claim: 

1. A method of cultivating cancer cells from human 
tissue for molecular-biological mass screenings 
wherein a tissue sample (6) is locally separated into 
disk segments by sequential and parallel splitting 
based on its heterogeneous structure of tumor cells, 
normal cells, and contaminants, and wherein said 
separated tissue sample segments are further split 
into tissue fragments, and wherein said small, 
separated tissue fragments and fluids of the locally 
separated tissue sample segments (6a) are selectively 
cultivated in a specific medium and under predefined 
cultivation conditions. 

2. The method according to claim 1 wherein said tissue 
sample is obtained from fine needle, aspiration, and 
intraoperative biopsies or a resection sample and 
temporarily placed in a medium together with adhering 
erythrocytes from the collection site of the sample 
in the respective patient. 

3. The method according to claim 2, wherein 

the culture medium for temporary storage of the 
freshly taken sample and the medium to be used for 
cultivating the tumor cells are identical. 

4 . The method according to claims 2 and 3 wherein the 
tissue sample (6) is kept in the culture medium for a 
minimum of 2 hours but no longer than 24 hours at a 
temperature in the range from 4°C to 12 °C to get 
adapted to said medium. 
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5. The method according to claims 1 through 4 wherein 
the tissue fragments and fluids obtained from the 
locally separated tissue sample segments (6a) are 
cultivated separately in cell culture bottles filled 
with said medium and coated with a biomatrix 
substrate in an 0.01% to 3% oxygen atmosphere, an 
0.1% to 5% carbon dioxide atmosphere, at a humidity 
of 100% and temperatures in the range from 3 0°C to 
36.5°C. 



6. The method according to claim 5 wherein the medium in 
the culture bottle is replaced by a fresh medium of 
the same composition some time after initial 
establishment of the cell culture and completed 
adhesion. 



7. The method according to claim 6 wherein the medium is 
replaced depending on the presence of contaminants 
such as bacteria and fungi, containing either the 
same or a reduced portion of antibiotics. 



8. The method according to claims 1 through 7 wherein 
the culture medium is composed of inorganic salts, 
specifically 



Ca(N0 3 ) 2 10-100 mg/L 

CaCl 2 • 2H 2 0 80-150 mg/L 

Kcl 200-1000 mg/L 

MgS0 4 • 7H 2 0 200-700 mg/L 

NaC l 3 0 00-10000mg/L 

NaHCcr 1500-4000 mg/L 
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Na 2 HP0 4 



100-1000 mg/L; 



amino acids, specifically 

5 



L-arginine • 4 HC1 




1 u - 


jUU 


mg/L 


L-asparagine (free 


base) 


10- 


500 


mg/L 


L-aspartic acid 




10- 


500 


/t 

mg/L 


L- cystine 




10- 


500 


mg/L 


L-glutamic acid 




10- 


500 


mg/L 


L-glutamine 




10- 


500 


mg/L 


Glycine 




10- 


•500 


mg/L 


L-histidine (free 


base) 


10- 


■500 


mg/L 


L - hydroxyprol ine 




10- 


-500 


mg/L 


L-isoleucine 




10- 


-500 


mg/L 


L-leucine 




10- 


-500 


mg/L 


L- lysine • HCl 




10- 


-500 


mg/L 


L-methionine 




10- 


-500 


mg/L 


L-phenylalanine 




10- 


-500 


mg/L 


L-proline 




10- 


-500 


mg/L 


L-serine 




10 


-500 


mg/L 


L-threonine 




10 


-500 


mg/L 


L - 1 ryp t ophane 




10 


-400 


mg/L 


L-tyrosine 




10 


-500 


mg/L 


L- valine 




10 


-500 


mg/L 


L-alanine 




10 


-300 


mg/L 



30 



35 



vitamins, specifically 

Biotin 0,01-10 mg/L 

D-Ca -pantothenate 0,01-10 mg/L 

Choline chloride 0,1-50 mg/L 

Folic acid 0,01-10 mg/L 

i-lnositol 0,1-100 mg/L 

Niacin amide 0,01-10 mg/L 

Pyridoxine • HCl 0,01-10 mg/L 
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Riboflavin 


0, 1-100 




Thiamine • HCl 


0, 1-50 


mg/L 


Paraminobenzoic acid 


1-1000 


Hg/L 


Vitamin B 12 


1-1000 




Niacin 


1-100 


■ ■ «■ / T 

|xg/L 


Ascorbic acid 


1-5000 


It 

yg/L 


Folinic acid 


1-100 


Hg/L 


Liponic acid 


1-100 


/t 

Hg/L 


Vitamin A (acetate) 


10-1000 


Hg/L 


Pyridoxine • HCl 


1-100 


Hg/L 


Niacinamide 


1-100 


H9/L 


a -Tocopherol phosphate 


0-1000 


M9/L 


and 






D-glucose 


100-5000 


mg/L 


Phenol red 


0 , 1-1000 


mg/L 


Glutathione (reduced) 


0, 01-10 


mg/L 


Sodium pyruvate 


0,1-50 


nM 


Epidermal growth factor 


(EGF) 




(Epidermal Growth Factor 


, EGF) 




recombining 


1-3000 


ng/L 



Fetal bovine serum (FBS) 

Bovine insulin (lyophilisate) 0.1-50 mg/L 
and antibiotics. 

9. An apparatus for performing the method according to 
claim 1 to produce a locally separated preparation of 
a tissue sample, characterized in that it comprises a 
cutting apparatus for sequential and parallel 
splitting of the tissue sample (6) into individual 
tissue segments (6a) and the tissue fluid resulting 
from the respective cut edge, said cutting apparatus 
consisting of a collecting pan (1) divided into 
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chambers and sub-chambers (lal through lalO, lbl 
through lb5, lcl through lc3, Id, and lei through 
lelO) , a cutting plate (2) detachably mounted on top 
of said collecting pan (1) and having cutting grooves 
(4) that are partly open towards the collecting pan, 
a cutting blade frame (3) for cutting knives (10), 
the arrangement of said cutting knives (10) in the 
cutting blade frame (3) matching that of the cutting 
grooves (4) in the cutting plate (2), and that each 
cutting groove (4) is assigned to a single sub- 
chamber located beneath it; as well as a grinding 
unit for the further preparation of the locally 
separated tissue sample segments (6a) comprising a 
fluid-collecting pan (13) that is divided into 
chambers (13a through 13e) , a detachably mounted 
preparation plate (15) with recesses (16) on top of 
it, and rotatory plungers (18) with plunger knives 
(19) , said recesses (16) comprising holes (17) and 
being located above a chamber (13a through 13e) while 
said rotatory plungers (18) are associated with said 
recesses (16) . 

The apparatus according to claim 9, characterized in 
that said cutting plate (2) comprises a roughened 
support surface (5) in its center that runs in 
vertical direction to said cutting grooves (4) and 
keeps the tissue sample (6) in a stable position. 

The apparatus according to claims 9 and 10, 
characterized in that said cutting grooves (4) that 
run under said support surface (5) are open towards 
the sub-chambers located underneath so that the 
tissue fluid resulting from cutting or tissue pieces 
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are collected separately in the respective sub- 
chamber . 

12 . The apparatus according to any one of claims 9 
through 11, characterized in that the width of the 
cutting grooves (4) is greater than the thickness of 
the cutting knives (10) . 

13 . The apparatus according to any one of claims 9 
through 12, characterized in that said cutting knives 
(10) are mounted to a cover plate of the cutting 
blade frame (3) . 

14 . The apparatus according to any one of claims 9 
through 12, characterized in that said cutting knives 
(10) are designed as cutting wires that stretch 
inside the cutting blade frame (3) . 

15. The apparatus according to claim 9, characterized in 
that said cutting plate (2) and preparation plate 
(15) are each kept in guide rails (7 or 14, 
respectively) on said collecting pan (1) or fluid- 
collecting pan (13) , said guide rails (7) for the 
cutting plate (2) having recesses (8) in alignment 
with said cutting grooves (4) . 

16. The apparatus according to claim 9, characterized in 
that said rotatory plungers (18) are mounted in holes 
of a plunger base plate (20) and can be rotated and 
moved up and down. 
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Plunger base plate 
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